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THE SUMMER AND WINTER WEATHER OF SELECTED CITIES IN NORTH AMERICA!
By Georae F. Howe

Many studies have been made of the variations of indi-
vidual factors in weather, such as rainfall, temperature,
humidity, and others. It is not, however, each factor
varying by itself which makes up our weather, but the
several factors in their daily combinations. And these
combinations are important from many points of view.

Thus, doctors sometimes have occasion to send patients
to ﬁplacm with a certain kind of climate, but have no
definite information as to where that place may be. An
insurance company fortified by a map of weather types
would be able to set rates on certain sorts of weather in-
surance better than a company which ““takes a chance.”
One does not feel as well, nor can he “turn out as much
work” on a hot, rainy, quiet day as he can on a moderate,
fair, quiet day. Hence, for the purpose of giving a clear
picture of the climate of a place, a statement of the fre-
quencies with which well-known types of weather occur
is essential.

In the present study, 13 types of weather were chosen
from the standpoint of human comfort, and for the five-
year period 1917-1921 the percentage frequencies of the
occurrence of each type were found for various cities in
North America. The 13 types were derived from impor-
tant combinations of 4 classes of temperature, 2 classes of
precipitation (in lieu of humidity and cloudiness, for
which daily data were not readily available), and 2
classes of wind. The types and their corresponding sym-
bols are as follows:

Symbol

Hot and rainy. o cicaa
Hot, fair, and windy_ ... ...
Hot, fair, and quiet_______.__________________

Moderate and rainy.____ . ____________._____

Moderate, fair, and windy -
Moderate, fair, and quiet_ . _______ . _________________.__
Cool and rainy_ _ ____ . _oao_-
Cool, fair, and windy._- . ___ . ___._
Cool, fair, and quiet_________ . ____ . ______.___
Cold, fair, and windy_- .- _ ...
Cold, fair, and quiet_ _ - .. _______ . __._
Cold, snowy, and windy .. .. ______
Cold, snowy, and quiet. . ___ . . ...

The criteria upon which the determination of the above
types was based were as follows:

Temperature was classified upon the basis of the daily
mean: A daily mean over 68° F. was classed as hot. A
daily mean between 50° F. and 68° F. was classed as
moerate. A daily mean between 32° F. and 50° F. was
classed as cool. A daily mean below 32° F. was classed
as cold.

Windiness.—A. day was called windy (in all countries
except Canada) if there was a five-minute period with the
wind at 25 miles or more an hour, as shown by Weather
Bureau anemometers. In Canada the wind velocity is
recorded three times a day, at about 8 a. m., 2 p. m., and
8 p. m, (seventy-fifth meridian time) and these velocities
are published, while in other countries only maximum
wind velocity is recorded. It is likely that the wind was
not at the daily maximum velocity at the time of any of
the three readings at Canadian stations, so a record of
20 miles per hour at any observation determined a
“windy day.”

However, owing to differences in exposure of anemo-
meters in different cities, too much weight should not be
put upon the wind data. :

1 Thesis prepared under the direction of C. F. Brooks, and submitted as part of the
requirements for the degree of master of arts in geography, Clark University, Worcester,
Mass. Presented before the Association of American Geographers and the American
Maeteorological Soclety at Cincinnati, Ohio, Dec. 27, 1923. (See Bull, Am. Met'l. Soc.
Jan., 1924, vol. 5, pp. 8-10.)

Rainfall.—As rainfall was chosen to indicate humidity
and cloudiness, however roughly, a day was called moist
(rainy or snowy) if 0.01 inch or more of rain or (melted)
snow fell at any time. Upon examination of the records,
it was found that a rainy day was in but very few cases
accompanied by a wind of more than 25 miles per hour,
so days of this ty&we were not put under a separate head.
A wind of 25 miles per hour accompanying snow is a
condition decidedly uncomfortable to man.

The period used.—A five-year period was decided upon
as the least which could represent the prevailing charac-
teristics of & place. The latest complete five-year period,
1917-1921, was used. These years include some abnor-
mal periods with striking departures from the usual con- -
ditions, such as the winter of 1917-18 and the summer of
1918, but the cold periods have compensatory warm ones.

Sources of the data used in this study.—The synthesized
data presented in this paper are for summer (June, July,
August) and winter (December, January, Februa.ry{.
Though data were available for spring and 1all, they were
not reduced for this preliminary investigation. The
daily values of temperature, rainfall, and wind velocity,
which have been combined, were kindly furnished b
the Government weather services of Canada, the Unit
States, Mexico, Cuba, and the Panama Canal Zone.
Only the Canadian, United States, and Panama data
were available in published form in the Canadian Meteor-
oligical Reports (Ottawa), the Climatological Data for
the United States by Sections, and the Monthly Weather
Reports, respectively. Since some of the data were
missing for Canadian stations and could not be obtained
without a great deal of trouble to the Canadian weather
service, these were left out. Wind velocit.ly data for the
United States were not given in the published reports,
and were therefore tabulated at the Weather Bureau
office in Washington. The data for Mexico, Cuba, and
the Panama Canal were reduced by Dr. J. E. Switzer,
who made them available.

Method of procedure.—For each station the data from
which were to be used, a separate sheet was prepared
showing the three winter months and the three summer
months, with the different weather types at the top and
the days of the month at the side. e types were then
counted by noting their occurrences from the published
reports of temperature, wind velocity, and rainfall.
The number of occurrences of each type during the month
was then found. This process being repeated for each
winter month and each summer month for five years for
each station, the results were recorded in tables such as
the following:

Phoenix, Ariz,
Hr Hiw| Hfq | Mr{Mf{w|MIq| Clr|Cltw; Cliq | Cafw cdfqlcdlw Cdsq

January, 1017.. (ceo_(ceecc|-nea- 470 ool 9| 8 |aaml 12
1918 |..._ 2 1 10 21..._. 16

1919 |- foccac]aaean 2 1 17 11

1920__ b 2% P— 18 3 |aa-at 8

1921 feacac]enaan 2 |aeans] 20_ 3 — 8

Total .coojoem]occas]acaan 12 2| 74|14 | 53

The totals for the three months were recorded at the
bottom of the sheet and the percentage of each weather
type was found graphically from these totals. Table 1
was prepared on the basis of this material and the data
also transferred to maps, percentages being entered at
the locations of the stations. Maps were made also for
each factor alone: i. e., the percentage of hot days, fair
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days, windy days, etc., for summer and winter.
the mapping of weather type distribution are

ples of
presented in Figures 1-3.
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In Figure 4 is presented a summary of the weather-type
percentages applied to Herbertson’s map of the major
natural regions of North America.
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Fi1a. 1.—Percentage occtirrences of three summer temperature types and three winter
temperature types, based on mean daily temperature. (See criteria in text)
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F10. 2.—Percentage oceurrences of six sumnier weather types. (See criteria in text)
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in Herhertson’s Major Natural Regions of North America
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TanLr 1.—Percentage frequencies of weather types for selected stations in North and Central America
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t The pumber and letter designations correspond to those of A.. J. Herbertson's Major Natural Regions, Osford Wall Maps, 1922, Oxford University Press.
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